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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a polishing apparatus that can 
precisely detect the polishing end 
point in a wafer that is being polished 
and machined. 

SOLUTION: This polishing apparatus 
1 has a wafer holder 12 that sucks and 
retains a wafer W on an upper surface, 
a head member 22 that is positioned at 
the upper portion of the wafer holder 
and has a polishing pad 21 on a lower 
surface, and an optical measurement 
section 30 that measures the surface 
state of the wafer W. The wafer W is , 
retained by the wafer holder 12 for 
rotating and driving, and is flatly 
polished and machined by the CMP 
operation of slurry at a portion to the 
polishing pad 21 that is crimped to the 
surface to be polished of the wafer for 
relative^ movement. Probe light from 
the optical measurement section 30 is 
irradiated to the rotary center (specific 
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irradiated to the rotary center (specific 
position) of the wafer W, and variation 
in the intensity of reflection signal 
light during polishing and machining 
is measured. In this configuration, a 
measurement position is constantly the 
same even if the wafer W is rotated, 
thus precisely judging a polishing end 
point in the wafer. 
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f a&sf as t B3c-r & disfft^ i ^ o cffltEmsttftft 

[ 3 ] ffl£*»ft&ttaKi fit a® k £;b 

h mm<r> tb*) ^zmmmnwm^w^^zm^ 
mss&tw&m.. 7v-7jtzmiwmmwiz$kwr? 

*>IIME«*ffi«S:t*aiU 

itzitmxmiziffiommi&m. 
nmnmfttznm-ttmizjm-rhnwmmtit ix 



mimmmmizmttv^ixxn o . 

t -r £> if** 5 csettoBf ass . 

[«**"] miftftftmimmmgwx'mzti 

izmitn o *> o shawhe otbLTfi 

js 2 a^m*ji 6 n\ ^^tii)—mzt?m.nm e&a. 

imm i 7 ^ fta^-JseiEaoBisasf $■ 

ffi t ffj£¥5ft ^ x ; NOUS 5: TSfc-f 4 IS 5- 3Tf 
[000 1] 

amfcitf ^Bfags^fflv^^ttr^ x^it 

[0002] 

^>K»a*rWasaii:LrCMP36ab6»*4. CMPg 

$>4Mffiwaanitfflv\^>ixtiJ0. ^lAiijit? 

W*8tt0fa (Oiemical Mechanical Polishing :CM 

p ) jjyttj: o^atc^ffiBfa-rssra^Ki: LTfflv^ 

e>ti»h. *i»*T^-f ^«3tie-CJdJIMtig» . 

«fcS^E^&£^£#§iBWKjS < * o T * T v ^ 
l>. ;«tJ0. iS*TJ4i*WWr#lO0B-''C5'->'«: 

.■^"4 CMP (Chemical Mechanical Planarization :<8t£ 

fljwwut. k t#»$ixs ) mmtfwmft±izim 
%^&t%it>tix&o. zcoxozmmtoxizmuz 

CMP^S*^^ilT^4. 
[000 3 3 ttJWB^'MiT* CM P^g»4, ^O* 
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1 2 1 jWR9WtWlfcflie5©B 1 2 2 k . TBBfc^x 
Ar®m^-ri>^x'^SS«l 1 2i«r<»£-CflllS 
Sit 4. ffig^Sl 2 2liT*(=SE(cBlf43a8«att 
till 2 3t--£ft$it. la^L^r^StaiitlWT^art^ 
HISSgiftSixi.. ^xMftflrStttl 1 2ii±.mzmmz 
tetfb'Jx'^&mi 1 3(-<£#£itTJi9. 0*L& 

8i5tt 1 1 2tt0ij*L$:v«IW8flrCflfejeSl 2 2<7> 

s*i*it=aiiisfi6. 

[0004] Z<DXolzmfSL2tl&CMP%E.l 0 IT 
(±. ^xAWOffiSjjoliiBfgSSl 2 2k^xASf# 
ami l 2SrH-*|6ja«iK«*ia]t:il«ES-t. 
A*-y K 1 2 l<7)A-7 HlC^^y-SrftfeWj'!?! 
AfiBSWJl 1 2£T®*tfT'/-xAW£A-y FICff 
«L, $6tC?xA«$*»Bl 1 2%mg%mi 22C0 

ft^WBfawfflSrWtrTacwaiiii <cmp«is) 

Sill.. 

[00 05] Bf&JlDl+Kte. ZffMSW&Z in-situ 

tHBL-cwe»jA«rsiai-ri»jS«iajj& t ifi>*i.&. ft* 

l>. .litJi. ■)xAWiig^.y H l 2 1 temnmik 
BfB^B12 2SrEM0B»r*t-#*A: 
{i^x^fil^rSWf l 1 2 SrlSISiBiir?- b;^ 

«ae<o£fl:£i*ai-r a -r t -ciBHgttfciaai-*-* 1 <t>t- 

[00 06] LA>L&* { £> h;U?tt{lJffi36 t *S!)t«IEf 

awl* . ^^cmpoj:i cgf®».#.je^T*9f«ifiiii 

<%itt&CMP7n-txl,zm%.Ztl; MfSt&H 
mcMPcox oi:xb7A-5ffl^^>cMPrn-txi: 
ilffl-ri>;:ka { -t'§<&^ £*>;firffiTISI«ttfcU* 

as it iffSttttBfSjn^wT^kS ftfc«*»fiiT 

[ 0 0 0 7 3 jS^T-JS-TxVNW^affitt^Srfi 
SatapWCtHB LT**jS*as Zft 3 Bf£&Stf*fR S it 
X^b. C«Bf^SlO2{i09{;B&^-fl»J:5C, 
SflS5££ 1 2 2*)-«fc?LS«:R«t4 k k fcfc. flf*^ 
••; H 1 2 1 {.-jgftSB 1 2 5 Srtfttt. 9f®5g8 1 2 2 
HKERLfc^MeSBil 3 OA^xAWco^ffig 

[0 0 08] o&ffi&gHKiitlf. >?/UCM 

P^STI -CMPWA&£>-fiIF3f&8J£CMP<7)J:3 
h ••/ vN'Jfflv M P rn-t^tcW LT i>&j£ia 
th^oZtH^I9tCt>l. Ztz. ZCDimX-tilliiZtl 



3SC8fe*S fcaJT'£ & k £>itT i tfc . 
[0009] 

[&W8?ifcLJ:3k?-|>t5ili] LA^l&A^. ±ML 

tzms^sio2X'm^n^xJMz-o^x¥it r )'&ims 
fri^m%ix^hztw%.$,$tix$tz. ■?%*)*>. 

mm k -f b WB»7«BC» L t iiSNffi g^Sf 
^xA*\i.tij£itl><7)T'J>S. ;itJi. *lj£flt!iJ«0fiJ5g 
*m^=tSfB»T*tWLTtf ^o^T^fe; k 
WcL. w«Jffeo&SrWiSllLTfl««f*Srl»liS-fr*c: 
t*\ CMPrn-t^cO^Wt'fSfci^CMP^g 

[0010] ±EH!Bt=fiA-C***ifc t<0 

k A ? T-# i J: W9f«6B*«fiW* £ k 5: § 

tfittb. 

[001 1 ] *fHB«* fete. ,!<7)<k3&5fg2Sarffl 
[00 12] 

muz. miomffli. vxKtztuf&yjmu*-/ 
nam <r>m*? mm<r> a- 9 - v &mz x -> x & 
j&vm s $>wmi<—htim%&ztx$>&, -r%b*>. 1 
x > wzfflg. ztitzy^mmi+v rm®) ummm&^ 

^-y^m^zmtxmmv-v^mtc^x^h. z 

tz. Jt!tt^$r;<*-v*#*4»£?fcoTt>. ^ 
x a It b 74 fRtt<OfitlKC i o T S S ^18 

[00133 .*BB*B»tv^ ry^mm+ vr 

mm) j tii. "7xA±Cxh'J-hTIE®$itffMS 
it^L-rAM ^A-^-y<7)^^lS$rtrHK r-f vy/f* 

[0014] m2osn«±. ^n@es 1 3 o -cats 

L Jt*®«®* { k'c0ias<7)Sffitt®T'ft « 

^(2^* i '7xA®±t;ij{tl»k' 

®ist'|)&o*\ ttiyj mmztiftb urn* 
- y\sm.x-h h <7)frtfft*X'it*wx'b -> tz&x-$> h . 
[00153 zcotzth. vwmmmw.x'ii.x.¥mfem 

Bl 3 0^*9f)gl^-h* { j$v^S (^S^A^-y 
(itS) ?:S3«Uckl'tctief®f*7^*''¥^ , 5. -eoe 
£k LtC**WtWB^Ji*«4 1 . IKW8I/- b^S 

v>fiBf tffljtufe t s Mtmm&jfi.ffmiix£m)iz 
mmm<£.ix^tzc?>X'$>b. v\±.<r>mm&frh%. 
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[0016] *%>mt. ffigttftlfj (Mi««llse!BC 
»«Bt=*Jlt6>>xVN*/^l 2) iWB*MM**:8fS-r- 

sweat* (miimsmBtztirthm&is f) t* 
[ooi7] jjE»*<wf««st=Ji. asfgffiwa® 

S«®$rSllg-ri> . r &Sfg35?)1$5£{iBj t 

ttftWaffi ±W»5i(4iB<0«aB«JR 5r W^f h tz 
ft. SBflggac0^ffi4Jt1SO^k5:6 < JSCl£il»C:t* < t" 

[ o o 1 8 ] Kcts. ttm%&ftmmm<t>Mzis^xm. 
ha) ntbncmmitfMiViiZE&^mzffi&zti. ye 

fcSrfiiu. ffiesweffi^iass+'ii^atrn-T'^* 

[0019] WSJtftftj^WilttfiMMSCftftSfLTIil 

!HWLT«ffi«BB«:ill^-4. JJEfll*t:J:ii 
[ 0 0 2 0 3 ^M^ittSWBB 111 



l.^i^3tr^i^l-rl»c>:^3<^: , ). ^<aa<o«aBttsi«: 
[0021] jja»**>»wssE-cii. ftSfiBtaaia 

±tfc^t. SSfeSSftBSr^-fl-.I^J: O&lc- 

c o o 2 2 3 ±Eft*fita«taj»ttBfatfaftfc: 
o -cttaj s fi * ^^nw^aifi-f *t awes 

[00233 ZZX\ r BHSttftftOBft $ fuf&fcft 

y 3 y777h (Orientation flat) -W 7f (Note 
h) . T?4 *VV?-7 (Alignment mark) m<r>%M 

mk(r>m.<r>^^^z'^\ &^®&m<r>®.w* 
■ %.z$i±.z*thzttfX'$h. afcfcKffiftfcajfficffi 

[0024] nciz, ro-y^wftSfeM^corawd 

3e^rifil:-f*ifct:J:0. &BfS®<90feft£{iB*>J: 
tf¥fi2ri*]{M£ttse Lfc8£ffi*^iH*!Rfc»rr 
6i^t»faBHI«:fll«tiifc tiff* U*. 
[00253 ±3E«*CJ:iitf . ttSfmS^IUtelSti? 
0 (c(HI6$iiT|5]-^±c7)^{iBoaffi*®$:Sl^ 

ft, -^@enig^A^t>-rffi9fs®±offS£7)fiB 

hZttfX'Zh. 

[ o o 2 6 3 westtttsfSMBtttweirtaiiw 
mm-hzttfx-zz. z<r>£o%mmzi.ti\fwm 
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mmmm.7: fius-r 4 z t vx-* 4 . 

1 o o 2 7 ] imftmifammmx'ftMZixtzz. 
%H<n oho f£#<o* *• StiRWicK 0 ifc Lx teffig 
mv>mwmzm%.-t& x o izwm$m.*m&tz> z t 

[00 28] ifc. *JHBCflkiBfe*a<i. ttsfeg 

<08Bse*t:a-?nTBfaaiDi&si»ti. 
[0029] a±.nx o izm&s tifzwmmmz t hm 

flUSSft*. 
[00 30] 

i^y7*D-(rX (Damascene process) (Cfc^TifWfeLC 

*^t=ov^i«BB-rft. *«W«OISllltt»JBt:t84C 
M Pgg 1 (itoaSfli&&(a 1 fcjjrf J: o t . ±ffit 
^xAWJKtR^tS^xAf-^ lOt, -?"<7)± 
tftttBlTTBSCfflS^-y F2 1 jWROfttt&ilfcBf 
S^-y F 2 0 fc . «>x/NWO«ffitt!Bt jBsef fijfcgta 
3 0i T«l£$*u ^lAW^'fil^ 
9tt!B £U5£ L T Sf eiOl£ fr? CMP tmX'h 4 . 
[00 3 1 ] -)iAf-/;H Oli, ^xAtfVl^l 2 

<r>®m&kib*)t,zm®mi*ixl. ^x^/i^i 2 

ffi* { ifc»t$>;h.Si:fci£. ^x^W^'DS-^x^^/l- 
^ 1 2 (7)[s]^l4A(c:-Sc$-ti-5 t — ~)~ V vrtmftb 

IsiBiltafflir «t "9Br3e«HIlEaKT*¥k:ilWES*i4. 
[0032] Sf®^ y F 2 0(3, TffiKBf&K-y F 2 1 
aTO9ft(t£>ft4^-yFg?tt2 2i. ;«AyK«»2 

2 LT JitfCSefcBtf 4 ^ t y K/H* 2 3 fc 5: 
#LTfll)£$ft. xtyF;H42 3A<0^L=5rv^H]|Elg 

ffi0ft*t^ii^J3f®^'-y F2 1 *Bf3£»IIHBaKT*¥ 

[0033]^ x MWOBfSJDKi^ x 1 2 1 



F 2 10)<Pt>frt>Zy<J-*:&%lKcrfC>mm 
^■y F 2 0 2rT&StfTBf&"C-y F 2 1 t^x.^W^fc 
9flgal(cE^ t . £ £> (CBf®^ ••/ F 2 0 r x v \ WO* 

'C*t wast *&-fimzmmm ^ t ■? 

[00 34 ] ;WCMPggltli. (3^-r4i5(cW 
S^t F2 l*>Ea£?x'\Wtf>iSgJ:»)fc/h$<fl|i£ 

tuf. tflftitzm&>cMP$imzitKx3iW£fcz>b 
mzmf$.i-2>zttfX'Z&. it:. zmizcwipm 

STliBfS^-/ F2 1 *«gfe»DlS:ffoT^4®l*«:^ 
^T^xAW^&gfgE* 5 5StB£tt!>. zcotiib^ ^ y 
KatH2 2 (f&M$ffi(c&(t*S?S£Bl 2 2 ) lC7L$r 

[ o o 3 5 ] an i mmj&Biz&z, c m psb 1 -eti. ^ 

x^N±Olt^{Jg$rlt^|-r4#gi: LT^x^WcoisIlc 

+'C»tt»oaffi#»£3i£5sa!sea5 3 0 -cassg-r * . 

[0036] iemfc&3 0li, «3 1 , h'-AXT 
'J-y^3 2, R«jtma!»3 3*iJ:lfEISL*i.^>'X 
3fcH3 1*»<5>ltaiSflfc:ro-7' 

mmw±.izrj\%z#-/ Ffi (^^.tf-ji-ioo^m-isw^ 

*»4><0R»^#«Jit*-Axr'J -y^ 3 2X'%ttZtl. 
R«*«!aj«3 3-C«3tSit6. 3t^llSSP3 0(i. R 

l * o - rjieutajs-cttaj $ it 4 r o - t"*^^ 

&ga^Tn-73Bc^4^fl^O#3£jg<7)iL 

[0037] ^xAWJi. HUiiL^'JT-^co^ffltct 
0 ^xv\Wco4>'M4M#[3!E!iA t-SW4 J: 3 KfflJI 
«W>Sn-OxA*;^i2t=«««l*SilTv^. ^ 
Wfc*. 3K»3 1*><9ltajS^67 , a-7'3t(i. ^x^s 
Wco^K 5r 'ft-JttWx^ NW^^'DfiSlcKJt $ 
ft. ^7tro-r** i il]l6!ftA±(:rajt$it4/c46, 
x / NW#®S0igi!j $ ft r t> *> x y N®±(cfc (t 4 iB^* 1 
•y F {Jg^L-t 4 £ fc #$ri \ t* o T . w J: 3 
Sic J: O^iAWOWvfflaSttSLT^oaffitHBO 

^k$-a!is-r4^t* { T-&4. 
[0 0 38] ::t. /-7>-yrn-fe^(ci3{t4^^^ 
cmpt. -^oiJ^/N^-y^^^^x/N^ii^L 
twsjdi ttz t » *cjjeh«w)*¥«s» 3 o -cmaj 

^^HJW> x/N?<E{Cli:£®K&S/f A^lftSftTfc 

3K5j6aiig»3o-r«ass<i4R«*ii*t»«RnW 
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miNTtfi&ts t . ft * (-Ttifctf)-' < 'J 7l(Xh7'«B) 
#SiajL-C<.?»*:* , >. «ifiSft.4R*tt5(i8f©linitf>iBS 
It t f# v ^ft * ^^-.-CtK.-rLT 
ffl&Zti&k. ifcWtffi^ffiRjWS ft L «r < tc h fzih . 

[0039] *$ttJB!BCffi* C M PgB 1 Cfc^T 
l±. 3t¥«S5e853 Oli^x^O+'kttBtfffig^-y H 2 
OWSISCJ: OffiS^y H 2 1 T'S^T ^SHSrf^ 

* . H-cta Ox^+^aa^^iHa. n^v^m 
h.vt^x. %&m%®3ox'mitiztis>Kttmn%it 

h. 

[0040] ifc. 3t*«K»30*<iffleL'T^4ttBf 
gffi±W??->-te, ^xyN^-lXiBsO^-yi LT 

1-&RSMW5fflR B kBBarc*a*. US-vc. ^AJK^a 
[0041] cwioKLrflstSiifcBfaftAii. c 

M P gB 1 Of^iS £ MUf-f I. fHBffl»&K8 0 (cSifl £ 

CMPro-t^SrSJfftcraL-CCMPMlW 

[ 0 0 4 2 ] 3CK . *WDkOSS 2 Htt»]BCfli & CMP 
3SBCo^TI22t#!8LTBlW4. ^CMPSSH 
2ti, ±ffitOx^w$-ig^^-tl,'>x/^-7';H 

0 t . * <0±* fcffiif LTTfflKWft'* •/ H 2 1 jWR 0 
tt«-£>iXl>gjg^-yF2 0fc. ^x^WO^ffittffi^SI 
^T43l£««e»3 0fc. ^x^W^BIfeftSfiaS:^ 
aii-6ft*fiBt«iaj«4 0i:*fliiT«IKSh. *xa 

1 x m mmx-t & c m p t* * . 

[0043] **5. ^8tt»«Kfe»t4^xAr-r;l' 
1 0 fcfflB'Vy K 2 OOflML fcJ:tOl£¥ll5£S83 OCT) 

^mmmm^mimmmtwi-x'hht^. r§i- 

[0044] Cl<7)CMPgB2TtL 3t^ll^g?30c7) 
ro-mH^{2E*^x/N*^^l 2*>EMEttA±T 

t«r< . a«*A*»<bBfffioi|igrair ,«jtwtfett 



±{c{ia-fi.^s«ffcj:L^^->r hu-^-rs. 

[0045] icotzfr. ^xAW^Big (;i?t(2B<0£- 
ft) J:ff->T«iaiSft.4R»¥Ji3eftL. *0>JSMMIi'* 
x^w*>l ElcSISJHi LTSftrf *J3H«W$rlI# ( 5 
?n£SMtft^) C=3r4. Biajnl+Hli. ffig 
»I<03ltHfc:ffr>-CSoJfeaB«*aB«RJIt¥* { **i-r 

wSfctt? x AWw«Bfaffi^*tia|«{:± t & - fc *• 
[0046] £*Dj:3KLTttitiSft4RI«W>3£ffc(i 

aa) sr»jEiuriKi*5e5*ifcttK«>fi#oAt«{S 

ai^wtCJ:*). *Wf*SfilBWR«*Sft»tt (05 

ft«ffiB«ias«4 0U'>x^Wtf)|lWEftK^«-1#3&tS 
Cht-JiO r,, ^T^x^S^^CiBr^-ri.^ 

[0047] ftg{4B^ttJ^40{i. *a?.4 lh^^* 

it*. 3t»4 ia»fc»ffi3ftfcttl±W5&>D < A.ltft«T''> 

mzvx^wtfhz, t^iz^x^mmx-KM^MzR^ 

%tftfliiiT&4 2 (CAW L . KJtftBtc^xAWtf&E^i: 
§(C^ttl?54 2(C7tjS4 l*»<bW3b&*A«L*^ 
li*ajaK* t «<'6r4) i9tcr7-f^>-h$ilT^ 
4. 

[0048] ZCDtzlb. fiA^iaOiAWAi 

BS: •> x AWCWJ ilfc J -j f- J fcli* 'J x V r-i^ 
^. «e-»-C. Kiaj»4 2'C«asS*l63iaME*tHW6 

«r^-* c t * { t-# h . ^jg{aai*aig?4 o T«ais<t 

4 «#J43t^iaS» 3 0 Kffi* $ Hh . 
[0049] ft¥fl£S3 0T'<4. ftS{aBfi!ttlgS4 0 

3 ocojffl^(istftS{!iB^tiis?4 oomajtiBfcjwg 

*«*)i^l±iLh* sl 3^) O^xVNW<7)ft)SiaBS:<9 = 0 
(SB ( r, . e t -&te.ZtibWfcQ&) <r»^-v(r>K 
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$t&X'3>&. 

[0050] 3E£ffl£S3 0-Cli. Kttft&iiiVsS 1 X' 
tz. &e>tLhftfcWa.0mfeT-9li. ^xVMSfetc 

T-t>r y^imaw%«-fc:fflv^. mnrnzm s t 

[oo 5 1 ] ifc. y -y^e!JiSfi#*^-liH6^Wrt 
0Wr£<9a®B5ig t (-r-rW) £*swctt-ffl|$fi4R 
^x^W<O^2r,±tCfctvC0 = O(73ftJg<J 
BA 1 ^ i8$r -f U -f 4 LfcfcK 

(2g<9 t <0^^->^)KW^T'*)l). Sot. Rfbtft 

v\W<0¥g r , ±C0fiE*tt>{ai£«£ LT SI£«5tftB 
<0R!t*<?aefl:Sr fflJtt 4 - 1 4 . 
[00 5 2]*£ai}g»30tt. dtf>J:3fcLT*§fc1* 

BfS»j5«:«&f4. Slot. fcLtOJ:3(=flMiSiiS 
CMPS»2£«fc*itf. BrS^ahttlltfiffiSO 
OS. l?4im*'if-yim) **»*Jt(i«R»« 

[00 5 3] ifc. CMPgS2T'(i*£iffl5gg&3 0T' 
^x^Wco4M>{2B£^-?-1-4£^#&v\ fto 

jttrr ictt. ^sa^gp 3 o 0>&&x#v h fiwm 

A-y H 2 1 TUfcfi I. dfc#&< . R»**ea«+BiS 
fiSdi:* 1 *:^. ,1 BfSMini+ORWaWktJ: 
II 7/1^4 AT«rt4dh#-e£. iSftJgO 
5 4. ^nt:J:0, Bf£&7tf 

Il:lf^^5:v^iAj4in;t* ! T^. CM 

p 7o -t x t wmmzws. i x xiv- y t- z isll £ a 

hZttfX'Zh. 

[ 0 0 5 4 ] $r«. laJJttWLfcHitWrtt. ^x^W 
Oft*ffi!Bt«iaj-f *¥St t-T. ftJg<£BftitiS?4 0 
T'^ x /NW^y •/ £(±* 'jixf-y 3 yy y ■•/ V 

2c7)HH^lS{4S*^S«6 < KOx>'^S{aE 
£&5g-f4t,?)T'*>-?TilU\ 
[00 5 53 Witf. ^xVNW<7)y'xf-{5Bi:-^S5 
flittti^iAdy^l 2cD±®{2E J S>gffi{iB, 
fflBi*fc/h£*>5 5-*HDfNt. Cf)5 7-<0Is]IEJa 
-t«:a*tiim*dJ»4 0?*-?-^ 4 <k oK«l£-fiX 
(f, ^x/vivk^l 2<^[H]iclCj:0S7-*^ii4 1(0 
!Sftf ftBSrilifi-f 4 £ CR»*«>i**0 f * < &4 fc 



[ o o 5 6 3 <xiz . *»ji*>ss 3 mtmmz i^cmp 

fSfffcoi, 3 **SH . IWC M PgB 
3(i. ^lAf-^HO. 8fg^yK2 0. jt^ii^ 
S3 0fcJ:^x^flSffiS8iajS4 OariiSiSCMP 
SIS 2 lei? LT . 3C¥ H£« 3 0 jgfg'v -y K 2 0 (~& 

o wit 4 i t x"y jL*\vi0>!mtiMizHm*mtziikH . 

®&llI-f6CMPjSBT**. 
[00 57 3 CMP3Sfi3-e»i5fc¥aD£«3 
0A*iII§g?tt2 6Sr^LTSfe^»/ K 2 OCJROttH^ 
tttfcO. We^-/H2 0<0ffii!lf«!i(cffo-C^x/NW 

Sfg^ 7 K 2 0 OSiJfm^Hli - #¥ai5g« 3 0 OiPJ 

sx^-yh^xAWcT)*'!:- (*gr=oi tw§i¥m 

(r=r,) t^H$ra?I»i&-ri»J:o{ClSS$^l». 
BfaS^-/ H 2 0OSi!)»fiia^-y H«0fflKHiait«(lii 

as sit^ftiwawftaifi^Mfi^aisas 3 o ca* 

4. 

[00 583 3t^f!I^gP3 0(i. SiXiE^ajg?*^A 
^iilg?4 0 A* S *16 y •/ f-c0^aifI^$rS2it L 

mmtixvysi mmnw - >ws. 

<i. JJEZOOKiaifi^r fc^t*»4>. «itf (r 0 . 

[0 0 59 3 CMPgB3-T'li. *¥Wje»3 0*<Bf*. 
x^TtuW 1 2^tsieaS$:^-y HSW2 2?)$®%$) 

4. COj:^fc:!*3eS*i6WSfil[Btt*?W3effl30O 
»i6Kffl(c«USft4 d fc . *) x AioSSt^ 

afiHrr«wwsefl:«ftt* wrr 4 -r t 4 . 

[0060 3 ^x/NWSr[3«S?-€-TBf®tnl5-^^[s]<S 
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COO 6 1 ] CMPJSB3Tti. WshWg&Nzhh 

ft<r>®m<r>tfhr>$£X'mfet&ZttfX-$&. ft^ 

efcjSWfflESrfr oZt iffltfRZ* 0 . 0i£Altt>ffi v > 
^x^^MtlZttfiX'^h. ZtlizX*). CMP7* 
n*zA*:9)m&!lz'gmLXZ)l'-7'vh%lti\±.Zlt&Z 
ttfX'Zh. 

i o o 6 2 ] fcc . *irawai4 n^®(cfSi, cmp 

4(i. J^L^^IIig^B^CMPgSShg&O. 
4. Srii. ^x^t-7/H 0. ffl&^y K20. 

n^s? 3 o <F>ft®m&ti ivy*; 4 0 

[0063] CM PJSI4 3 0 A\ 
t£o$iM8fS§CJ: 0^x^wo>i|ig*iaik:tt8»i6 

< r = r E ) tcr>mzm , s.z&W)£!ftx''&mmmz 
ERztix^b. mrnrnm tc ii*^$i5£g? 3 o <^»tt 

B^ftffiWfiSttBftft^m^iiTfcO. *«0tt 

aifi^*^i!i^3ocA^$nt^i.. . 
[0064] *¥jb^»3 otiSftffiiittajaw^A* 

KA«*ffiB0 f»»LfcJ:3fc. ^x/nW± 

Bte. JbiEZo«OlMJfWri:0fca»6 (r. 0) tl 

4. 

[0065] CM P2sSS4 T'Ji. ft^HJgg? 3 0 tfffig 

^ 1 2 0@!>a££ t Sf®^ 7 K20 <7)fi§fjjj&& t coRf* 
seftfr£R5£*-4 .It Witf. 3tt«B3e«3 

[00 66] Sh4LfcBHl3R**rr4CMP 



4 c £ iitf . sf@SDi >: MS l x mm&tnz *7 x m 
±tf)ffie<aa«Rit*wi!*«rffi^ a . «ra l * c m 
p mm. 3 1 mmz'j x /\±m nK%m z ttm l t pi-or 

#OlgI?^{£^o£*ia£t4 S<»JC. s 
&J»OI?v ^(=-31 »TR»*Sr L frtffcfi* 

fcfffiE L^mW^m^.com^'fTO Z t tfi*W&: 

ZltfX'th. Ztz, ZtHZXD. CMPTD-txJrSS 
¥W(3^1LTSx/U-7"-y hcOCMPSB«:Set-t4 
>Ii:* ? T-^4. 

[ 0 0 6 7 ] 13±0&mmcti. 8fB4t«ftt 

«:IB9f«fflO»««liHE««-»T*fitf ftffi ( Witf flffi 

[0 068] CMP^BtLT. ^yFgW2 2 
c7)iSS* {T > iA»/2 2 <Ofi& «t 0 1 'J^ < . *? x m 

in LJtTi 4 . *^{±*>*>4 JB®<0SISSIBtcBS^$ix4 

[0069] £MXtcr>&niimBX'iZ. ^ -9)VC M P 

?il4iC0T-(i^r<. «|SM«tBI J, WIH t #« (Shallow 
Trench Isolation : ST I ) <0f£l£li$: :s Pt!"ft;-r4*& 

jtiuc m p oaf mr d -* x (co w x h mm^mx'h 4 . 

[0070] @6(i. IfiWHCMPWBfern-feXKis 

ifli-CfcK^LfcCMP8Bl-4 «*9taiS» 3 0 
KftiT. 4fctt3K^a3taS3 0KjSni.rEBWSii: 
t «fc 0 . &&&C M P <7)$k£M$, Sr WSKc'ff 3 i fc * { T' 
#4CMP^B$r^K-r4„ 

[007 1] 3t!9£«3e«*BS»ifc«^)CMP»I 

[0072] jK*«S«5 0(i. 1 . 

52. 5 3, 5 4. 3tiS5 l*><98t{iS$iltrQ-7'3t 
x.>\Wfi*h<F>fcW!m j i7Kk&%l S-l+4 t'-A 
XT'J y ^ 5 5 . t'-AXr'J y ^TMOji^il^RW 
fi^tS:9l<ffl^OU-yXt> < tt/S7-6 1 . 6 2. 
63. 65. X'J yh64. ®#rf&^66. KltitS^t 
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<m% frftr ^aJt h 'J -~r -fc >~t 6 7 *3 <t h< 'J - T-fe 
y^6 7^<b^tiifi^rg(tT?li:.«aS-ri>?amJ!!lS^ 
g6S&i>£>t8l£*il.&., 

[ 0 0 7 3 ] «5 1 {2£i££f&ftr t oaMit* 

LEDHrffl^* " ttfX'Zh. 7&H5 1 T^ttiii**! 

3fcitftW,X7''J y;?5 5£Sil*:?£. 
4T'B§W7ttC3'J>-h$^. ^x^WC^EAWL 
T^xVNffiltffiJgX^-y Mi (W^tf<3!>200/xm-S: 

[00 74] ^x^WA^^SJtff-^:^^*). IE£St 
ft (O&ft) t2UyX5 4£^LTt"-i>xr'J y? 
5 5T-£Utt**U iERIt^3 l J^-M-.&U>-X6 1 
Z'lmW-ftftlzZti. =5-6 2, UyX6 3*-^-LT 
X'J y h6 4*ri!9. U>-X6 5T'Ht>'3 '.M-h £ft 
JfrlS* 6 6 1= . HWf IS? 6 6 YliftSfc: 

s. 

[00 7 5] $T. TV\'^X'^-yfr'^)££fl£ r /-x 

MHffiSfflffl) d. 3E^«AfcJ:tfliBfr8»n ( n =0, 
1.2.-) fclStT. fJC*-C* S ixS (altrf AJK ^ *I*J t=* 

£•«-*. 

[0076] 

[gC 1 ] dsin# = n A 

[0077] 3te¥M£» 5 0 Ttt. 0trf*UiESat3K 
(OtfOfc) ig&£ftJgtf£i^T'/'x/\W*^Kft-t 

ERIt*i:SWr4AltflTUxX6 3t:A« 
U u>X6 30&.£hg&l>;m^KK#r£*i&. x'J 
•y H 6 4 «ijER3ftK* { IS-fcl' >-X 6 3 ^jSttSKEfS 
9 . jER»3ttJ^KOR«*lii OX D -y h 6 4 

mm-?hZbtfX'Z1'. EltftS*6 6ClijERit*tf)* 

[0078] ^c7)i3(CLT l J-T-fey-t6 7lcAS : t-r 
■SIEKSfftli. 0KHfrF6 6-p«ftKEtTI3fifSn» 

[0079] ft*»ui£il6 8l4A*4«il6#*!S«# 
li8t»T**. ***H8B6 8l±WRje3*ufcHS 



^•tiiMMUifcfrvV WSI«f*R0>BW 
COPgtT^ft2S£*t£«5 1 0#f$3£«ti?ffiA { #8l 

[0080] (MoT. .lOi ol-Lt^rt^ilS^x'N 
:w:± "3«ia«IMIIWiSfl:-r*i?^«ft»«CMP{i 

[0081 ] *#!Hfcffi4¥*fc-r A-f XJO^it 

Jlrn-txS-X^-^-fSi:. i-rxT"/7*S2 0 0T 

i?:t*ifs^f7rs2 0 i-s 20 4io+A"bim 

[0082] ZZX'. Xf-/7S2 0 IIWxA^SI 
*BMt3**iMkl8-C**. Xf7TS202liCV 

VDIST'£>I>. 77S 2 0 Sli'/'x'Mcm^lS 

0 4{i^xyNtc-< *y £tf*>jMM ^yfI*>ji^lST 

[0083] CVDIS(S2 0 2)tL<{i1MBB«I 
g(S2 0 3)<0&T\ Xf--y7'S2 0 6(Cjl^. CMP 
IS* ft 3 '7 jWIBW* . tT*>*^*&WiXx •/ 
r s 2 0 7 titt? a ^CtiXf ■■/ r S 2 0 5 C 
ittf. XT77-S2 0 5JiCMPISt'&S. CMPI 
erii**5i£J:SBfeSSH (CMPgi) KiO. 1 

[0084] CMPIg(S2 0 5)t>L<li!HfcIg 
(S2 0 l)C0f£T'Xx-y7S20 7{;:jttf. 
207«i7* hOV?y7 JXmX'hZ. ZVimX'li 

^^x^^iHiJSy^-yoM^Wt, SftU^xA 
^flW«ffi3*l6. ^T7rS208m 
lUUxXh flUSW-W** S x -y ^ y Viz x 0 m 0 . 

[0085] 5>Ct. Xf7/*S 2 0 g-CsfiJB^ie* 1 
L S- ¥Wr L , L T V ^(tMtf X -f y r S 2 

^•^-y^'JB^S^I.. Xr- vTS 2 0 9T:£IiSa*5t 

[0086] *«Hfc: J: 4¥8WfcT xSit^ST' 
{i. C M PIg£fc^T#&0J!£a>j!>>!>ffig^S£fflir , > 
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5X/1— r-y KTfgjiSft.&iO-CfRnXh^Sft 



[0087] 

^pJ^r^L. io3i£¥aiffi«3W0fefto:«ffc:*Bf 

[03] *5M^)»3««»!Bt=ffi6»faSSa«r*-r« 
gfiil£0T'£>&. 

[04 ] *wm&4mmmiz&mmmw.*7 



[05] ^^/pcMPrD-t^d^oTgfejDi^d 

[06 ] J:iE*Wai6BCiS(t4*S£ai««^<6i0ll. 
JBffifcip-flllJSErc**. 

[07] *fHBCft6 i HI*IBt7*n-t^«:^-i-7n 

[08] fc*<nmmmw**ivmmf$mz'hh . 

[09 ] fl!3lW)8W}«jI<iOfl!!<Ofll*«S*-r«E 
1,2.3.4 CMPgf (BfOlgK) 

io ^xat-tvu 

12 (MUM) 
2 0 Bfe^-zK 

2 1 WS^c-y F (Bfesm) 
30 

3 1 m. (mm) 

33 R«*«jajs(*majas) 

40 &&&&&&& 

5 0 

5 1 %m (nam) 

6 7 u-r-ty-^ (naktam 



[0i] 



[02] 




w 



/ 



.30 



K> 



,20 



-22 
.21 




40- 



12 









ir. 







,80 



,-30 



.20 



S^?^— 23 
-22 



-21 



10 




13 



[05] 



* Rb 
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(51)Int.Cl. 7 fiS'lie-sf- FI t-7>K(##) 

//GO IB 11/30 1 02 GO IB 11/30 1 0 2Z 

F^-A(##) 2F065 AA50 BB03 CC19 FF44 HH04 

3C034 AA08 AA13 BB93 CA05 

3C058 AA07 AC02 BA01 BA07 CA01 

CA06 CB01 CB03 DA17 



